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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJIACTUPfc flJW PEMOHTA 05CARHUX KOJIOHH 
(57) Abstract: 

tfootiperefflfe othochtch k oDJiacrsi 6ypeHHH h AOObPOf HaJrrH h rasa, e mbcttioctm k tcxhhkc h xexHOJioniH 
KanHTaiibHoro peMOirra cxaajCHHbt. Uem> - noBbnneinie HaneTKHOCTif pewHTHO-BOCCTaHOBHTenfaHWX pafkrr 
3a cuer dannrrbi r^werioHpyion^ero noKpbiTHH c coxpaneHHeu repuerw aai^cH kojtohhw no sceft jynme 
HanoxeHHoro njiacrbrpH. JJjih yroro oh CHatixeH npefloxpaHHTejibHbiMH uanxeraMH. uaKCHManbHWH 
HapyjKHbifl msaMcrp Koropbcx npeBbnnaeT BapymHtrft flHanerp KOJibi^eowx anewenTOB, npw otom 
npcfloxpaHHTenbHbic uaKAeTbi paaMemeHU Mcxjiy ROJibucebtUM ancMcarakm rcpMCTH3iipyioxx;cro 
noKpbiTMH c 3a3opow c BOowojRHocTtJo b pafotieu nonoweHMH nepeupbiTMH saaopoB c yMeHbaieroieM 
HapyjKHoro jntawerpa npenoxpaHirrenbHbtx wawscT A 0 HapyxHoro m*auerpa KOJibueebix anewcHTOB. 4 wi. 
UblUl 
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Description (OcHcaHHC ■3o6percHH5i]: 

M306pCTCHMC OTHOCHTCH R c6jiaCTM 6ypcHMH SI Ro6blW HC$TH M ra3a H, B MaCTHOCTK. K TCXHHRC H 

TexHononot RarnrrajibHoro peuoHTa CKBajKMHbi. 

Uenbio H3o6pereHHH HBrraercsi noBbnneHHe HajjemHocni peuoHTHa-BoccraHOBjrre/ibHbix paoor 3a chct 
3angrTbi repMdM3Mpyion^ero noupbiniH c coxpaHCKMCM repu cmi3 aujui kqjiohhw no bccv* ahhhc 
HanomeHHoro xxnacrbipn. 

nocTaaneKHaA qcjtb flo ciw aercfl tcw, trro nnacrbipb jura peuoirra o6canHboc kojiohh coctqhiiqoI id 
npoflon bHO-rojipuposaHHofl Tpy6bi c HapyjRHbtu nepueTH3HpyK)iAKM noKptJTHew, BunoimeHmjii M3 Ha6opa 
Konbi^CDbix ajicMCHTos, pacnoJioKCHHbix anonb Tpy6w c 3a3opou Apyr OTHocirrejibHo npyra, cna6«CH 

np^OApaHHTCn bHbJMM MdHmCTcLMM, MaiCCHMajIbKblH HapyJKHbtfi fl^iaMCTp KOTOpblX npCBbimaCT Hapy TEHbOl 

Huauterp ROJibneBbtx aneuearroB, rrpn 3tom npe^oxpararrenbHbie uaiweTbi paswemeHbi uexjjy RojibueBbooi 
aneweHTaun repueTH3in>yioa;ero nostpbiTHH c 3a3opavcc c B03M0XHOCTbx> b pafxmeu nonoKemai 
ncpcKpbiTHH 3a3opoB c yvscHbmcKHCM HapyKBoro ^naMcrpa npc^oxpamrrcjibHbix uanxcT A 0 HapyjRHoro 
nHaMerpa RO/ibneBbOt aneueHTOB. 

ripH TpaHcnopmpoBKe xaKoro nnacTbtpn b KononHy o6ca^Hbix Tpy6 KOHTaRT ero co creHXofi RonoHHbi 

OCytUCCTBJIHCTCH MCpC3 MaHKCTbl, pa3UCO^CHHblC B 3a30paX Utmgy ROJIbUeBbndM rcpMCTH3HpyK>mWMH 

ajiewcHTaMH Ha onpcAcncHHOM paocro«HHH npyr or ppyra. no Bceft ^hmhc ruiacTbtpH. 

MaHmera BbmcjmeHa b bhrc uanrampa c nocTOHKHbtM htbj ncpcMCHHbJM no ee p/miit ^nawerpoM n 
TompKHoft creHKH. HaHtxvibniHH ^HaweTp waHJKerbi npcBbiraaer HapyxHbcR oiracaHHbdl nwaxeTp 
Rojibt^cBoro rcpvtern3HpyK)CD,cro aneMejrra. 

Emma uaH»cr BbiCHparrcH TaxuM o6pa30M. <rro6bi npH pa3McmtHMH toe Ha ruiacrbipe Mem^y 
repMem3Hpyioii|BKCH aneueHTaMH coxpaiuuicsi <J>yHKUWoHanbHbiH saaop He tojibko npH TpaHcnopTHpOBRe. ho 
h npw pacampeauM iuiacTbipn b kojiohhc 

Paccro*ncie MejKny uaraseTauu h nx KOJnruecreo paccmfTbtBaercA b 3aBHCHMOCTH or n/lHHbi nnacTbipfl h 
KpOBJoabf CTBOjia cKBaambt, wtoom npw kohkpcthmjc hx 3Haqcmwx Mounowrb ROHxaRT 
rcpfc ic ncmpyioinero noKpbrniH nnacTbipH c kojiohhoh h ero pa3pymeBHe. 

KoH^wrypanKH MaHwer, $H3HK0-iwiexaHHvecKHe ceovfcTea u rrpouHocTHbie xapaKTepHciMKH uaTepnana H3 
Koroporo ohh H3TOT0BneHbi, I103B0J15DOT o6ecne*ocrb ax nenocTHocTb npw ^BWKeHBn nnacTbipJi b 
CRBBJKKHe. a npH ero pacnrapeuiDi flc^wp MMp o eaTtcH b pannanbHOM HairpaBJierani a° oynroiHbi pasnoH 
-romnjiHc repMeTK3HpyK>n;ero nonpbtniff nnacTbipH, Hcmno^aH AonojmHTenbHyio noTcpio npoxoflHoro 
ceReHiw RQjioHHbi o6ca^Hbix Tpy6. 

Ha «^ht. 1 H3o6pajKeH miacTbipb 1 c oflerbouM Ha Hero npefloxpaHMTcJibHMMn uaHiseraMH 2. cnynieHHbm b 
o6ca^Hyio RonoHBy 3: Ha $wr. 2 x 3 npoflOJibHbie k nonepewHbic ceueHHH MaHJserbi: Ha ^Vfr. 4 BapnaHT 

BO3M0SH0rO H3rOTOB/ICHHH MaHJKCT. 

MajuscTa (<J>ht. 1 3) HoroTaBTBiBaeTcw c nepeweimfciM no ee ftmme nMawe-rpou c onuHaROBoft TOjnnHHOfl 
ctthkm no Boewy ctTCKmo paBBofl wni ojookoA To/nnHHe repMeTif3Hpyion;ero noRpbiTHn nnacTbipH. Ha 
ROHnesbix y^acTRax 4 ee BHyrpcHHUH flwaMrrp BbaiojmeH c MKBycoBbo< flonycKOM no oTHomeroao r 
HapyjRHOMy ffHaMerpy iuiacTbfpH. B cpe^HeH ^lacTH 5 j^MaMerp vcaiUBeTbi yBenHHHBacrca 6e3 H3MeHeHHH 
TonrquHbi crreHRH f\o pasuepa Ha 3 4 um npeBbimajotnero Hxauerp repMeTM3ifpyion;ero RonboeBoro 
ancMCHTa 6. b pcaynbrare hcto b *rene MaiOTerw o6pa3yercfl nonHyrpcHHe. 

ricpexoflbj 7 ot 6oJibOiero ^HaMerpa k MeKbmeuy BbmonHeHbi rohhucckhmh c yrjiow npw Beponote ROHyca 
ueHbnmu 45°. Memjjy repueTHROM 6 m uzhjrctou 2 hmcctch 3a3op 8. rinacTbipb cnycK acres* b cRBajKMHy 
Ha nrraHre 9. 

rinacTbtpb co6Hpaerc5i n ycxaiianmroacrcH cjienyeonnntf o6pa3ou. 

MaHxerbi 2 oAeBaxrr Ha nnacrbipb 1 c HaTnrou, *rro o6ecne^HBaer nx yAcpw arose Ha hcm. 3aTew Ha 
nnacTbipb HaHocHxcH repueriDHpyiomee noRpbrrwc 6 b BH^e KOjUiueBbix aneMorroB Tan km o6pa30vs, MTo6bi 
iucJKpy hhmh h MaHJReraMH 2 ocraBajicH 3a30p 8. nocjie aroro nnacrbipb Ha nrraHre 9 onycKacrcH b 
o6cajn3yio Tpy6y k wecry ee HerepMeTH^JHocTH. h pacnmpRerca ^opHKpyion^en ronoBROH A 0 nnoTHoro 
ROHTaRTa co ereHRon oocannod RonoHHbi. 

TpaHcnopxHbie ra6apHTHbie paaMcpbi nnacrbipa o6ycnoaneHbi pa3uepaMH npcAoxpaHxrre/ibHbix MaHser h 
noaroMy npH abiukchmh ero b ROjioHne ROHraax rcpMCTH3MpyioiAcix) noRpwniH njiacrwpH co creHRawH 
oocanBboc RojioHH BCR/no^ieH. TTo ooecnc^HBaeT ero coxpaHHOCTb. 

MaHmeTbi H3rxrraBJUiBaioTCH h3 waTepnana A«^ aTol<HO ^acnniHoro, vro6bi He npenHTCTBOBaTb 
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pacmHpemoo luiacrbip* b ko/iohhc h hc cooAaoaTb npn stom 3HauirrenbHMX AonoJiHMTejibHbix youiKH H b 
to me BpeMH flOcraTOMHO npoMHoro, cnoco6Horo coxpainrrt> reoMcrrpwMocKyio $opuy b nponecce 
TpaKcnoprapoBKH nnacrupH k Mecry HapyracHHH eojiohhw. Hanpiiviep, naraoTHJieHa wm pennnj. 

npw pacranpeHMM nnacTbipji MatuaeTbi 3a curr noflHyrpcHMfi, o6pa3yx>max oaoop 10 tuexpy hhmh h 
nnacrwpcM n kohmmcckhx nepexoAOB, ncmrotiaiomKx oopaaooaHHe cmiaAOK, AofropwKPy*™^ B paAHajihHOM 
HanpaancHMM h nprnKHViaioTCM k ctchkc njiacrwpH. JlocKonhKy TonmHHa ctchkh MaHKCT 6rai3Ka TonnmHe 
rcpwcTTOHpyiomcro noupbiTKH, flonojiraiwibHoH norepH npoxo^Horo ceuemi* kojiohhm b 3chc ycranoEKH 
nnaerbipn He nponcxoflMT. 

McnoraoosaHHC npeflJioKCHHoro lUiacrbipH, cHa6«CHHoro rtpefloxpainrrejibHbiMH uaHxeraMM no3Bararr 
npcwynpeflWTb TpeHne rcpMerH3Hpyion*ero noupbiTHH o ctchkh kojiohhm. coxpaHHTt> ero qenocrHocrt, h 
o6ecnctntTb HajjeHCHwd pcMOHT HcrepMCTOTHMX o6caAHbrx kojtohh. MHbll UUU2 UblbfS 
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Claims I<Dopuyjia H3o6pereHHH|: 

IlnacTbipb atlr pcMOHTa o6caAHbix kojiohh, cocroHmjtfl H3 npoflonhHO ro$pHpoBaHHoft Tpy6bi c HapymHbiM 
repMerH3HpyiotqtD4 noKpwraeM, BunonHemibaf to Hafiopa Ronbi^esbix aneueHTOB. pacnanoxeHHbix appjib 
Tpy6bi c 3a3opow otkochtc/UjHO flpyr Apyra. OT/nwaiomjoicfi -reu. *rro, c i^cnuo noBumoam na^eHCHocTM 
peuoHTKO-BoccTaHOHBTenbHbfx pafioT aa otcT sanprru rcpMcrrowpyiomero noKpbmu? c coxpaHemieM 
rcpMCTO3amai kojiohhm no bccm jvmhc HanomcHHoro n/iacrapH, oh CHa6mc« npc^oxparaTTCJibHboai 
uaiDKCTawn, uaKCHMajibHboi HapyssHkol ^wauerp ROTOpbtx npeBbixnaer HapyxHbrii ^Mawerp Kanbueswx 
ajicMCHTOB. npH ctom npe^oxpainrrejTwiue MaHXCTbi pasuemeHbi u«Kfly KOJifaO^BblUM aneuewTaun 
rcpMcrmnpyiomcro noxpbmiH c 3a3opaMH c B03MOKH0CTbio b pa6oucM nonojKCHMM ncpcKpbnwi 3a30pOB c 
yMCHbmcHHcM Hapynmoro ^Hawerpa np<floxpaHMTcmaHb£x MaHKtT /jo Hapyjimoro ^HaMeTpa Ko/itneBbix 
aneueHToa 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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Drawings: 



Fig.l 
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Fig. 2 



Fig. 3 
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Fig. 4 
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